Synthesis and characterization of copper nanoparticles stabilized with Quisqualis indica extract: Evaluation of its cytotoxicity and apoptosis in B16F10 melanoma cells.
Green synthesis of metallic nanoparticles is a cost-effective environment-friendly technique and Quisqualis indica has ethnomedicinal values. With this background in this study, the floral extract of Q. indica was used to fabricate copper nanoparticles (QCuNPs) from copper acetate. Biophysical analysis revealed the formation of spherical, monodisperse, crystalline QCuNPs. Significant cytotoxic potentials of the nanoformulation were determined by MTT and lactate dehydrogenase (LDH) assay on B16F10 melanoma cells. Estimation of GSH and ROS demonstrated that QCuNPs induced melanoma cell death by induction of oxidative stress. Gene transcript analysis showed up-regulation of caspase-dependent as well as caspase-independent (AIF) apoptotic genes in treated cells. Comparative proteomics study mostly showed the abundance of apoptotic and cell cycle arrest proteins in treated samples. The in vivo therapeutic efficacy was studied in mice bearing B16F10 melanoma tumor where a significant decrease in tumor growth was observed in nanoparticles treated animal model. In conclusion, QCuNPs caused cytotoxicity and apoptosis in melanoma cells and its mechanism was established from gene expression and proteomic studies. QCuNPs exhibited potential suppression of B16F10 melanoma cell proliferation and substantial inhibition of tumor growth in animals. As per our information, this is the first study exploring the potential of Q. indica for the formulation of eco-friendly copper nanoparticle which will have great future application in the medicinal field.